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Dear Sir: 

I, Richard Day, declare as follows: 

1 . I am currently Professor of Clinical Pharmacology at the University of New South 
Wales located in New South Wales, Australia, a position I have held since 1990, 1 
am also Director of Clinical Pharmacology & Toxicology at St Vincent's Hospital, 
located in Sydney, I have a clinical practice in Clinical Pharmacology, 
Rheumatology and Pathology at St Vincent's Hospital, located in Sydney. 

2. The positions I have held and my scientific expertise have been previously stated in 
my First Declaration in respect of US application No 10/531,560 (This Application) 
dated 11 September 2008. 

3. This is my Second Declaration in respect of This Application. 
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4. I have read the Final Office Action issued by the USPTO on this application on 1 1 
December 2008. I understand that the Examiner, despite my previous declaration, 
considers that the use of the C5a receptor antagonists of This Application to treat 
osteoarthritis is obvious in light of a combination of Woodruff, Fairlie and Kivitz. 
From the Office Action 1 understand the examiner has principally maintained this 
objection due to the disclosure in Woodruff in the paragraph which bridges pages 
2483 and 2484. With respect, in maintaining the rejection I believe Examiner 
Bradley has misinterpreted this passage of Woodruff. 

5. The paragraph of Woodruff relied upon by Examiner Bradley is set out at point 1 5 of 
the Office Action. While it is clearly correct that this passage does mention 
osteoarthritis I do not believe the single mention of osteoarthritis in the first sentence 
of this paragraph would lead anyone of ordinary knowledge in the field of treatment 
of arthritis to believe that a C5a antagonist had any role as a possible therapeutic in 

osteoarthritis. ■■ — ■■■■■■ 

6. As discussed in detail in my previous declaration the Woodruff reference is focused 
on the use of a C5a antagonist in the treatment of rheumatoid arthritis. The model 
used in Woodruff was a model of an antigen-induced monoarticular Arthus reaction 
which produces a discrete lesion of highly reproducible severity in a single joint. 
This is a model of rheumatoid arthritis (p2483 2 nd column). This is not a model for 
osteoarthritis. 

7. Although both rheumatoid arthritis and osteoarthritis involve IL-1 induced cartilage 
destruction, the IL-1 production is initiated by different mechanisms. The animal 
models used to study rheumatoid arthritis and osteoarthritis are different. It is not 
possible to simply extrapolate from a rheumatoid arthritis model to an osteoarthritis 
model, just as it is not possible to simply extrapolate the effective treatment of 
symptoms of rheumatoid arthritis to the treatment of the underlying etiology of 
osteoarthritis, a position which I understand the Examiner has accepted. 
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Accordingly, I do not believe that a person working in the area of arthritis treatment 
would have seen the single reference to osteoarthritis in the paragraph bridging pages 
2483 and 2484 of Woodruff to be suggesting in any way that a C5a antagonist would 
have a role in treating osteoarthritis. 

The opening sentence of the paragraph of Woodruff relied upon by Examiner 
Bradley is the only mention of osteoarthritis in the Woodruff reference. This 
sentence reads :- 

"The destruction of cartilage in osteoarthritis results from the Un- 
stimulated degradation of proteoglycans and inhibition of chondrocyte 
proteoglycan synthesis (18)." 

Reference 1 8 is a paper by Wim B van den Berg a copy of which is attached as 
Exhibit "A". This paper is cited as support for the statement made in relation to 



osteoarthritis. The van den Berg paper relates primarily to rheumatoid arthritis but 
does provide some discussion of the differences between osteoarthritis and 
rheumatoid arthritis in the final paragraph. In this paragraph it is stated that:- 

"Chondrocyte proteoglycan synthesis is suppressed in arthritis, but enhanced 
in OA," (/ understand the reference to arthritis to he rheumatoid arthritis 
and OA to be osteoarthritis) 

1 0. Firstly it is noted that as opposed to providing support for the statement in Woodruff 
regarding osteoarthritis van den Berg actually contradicts Woodruff as van den Berg 
states that chondrocyte proteoglycan synthesis is enhanced in osteoarthritis not 
inhibited as stated in Woodruff. Chondrocyte proteoglycan synthesis is inhibited in 
rheumatoid arthritis not osteoarthritis. 

1 1 . The remainder of the paragraph bridging pages 2483 and 2484 makes no mention of 
osteoarthritis. The paragraph ends with the following: - 



Ric Day Second Dcclaiuuon doc 



Application No.: 10/531,560 4 Docket No,: 36672.6 

"In contrast, the C5a receptor antagonist used in this study significantly 
reduces the degree of structural pathology in the joint as well as other signs 
of the disease in rats. This ability to moderate structural changes in the joint 
is a clear advantage over most of the NSAIDs." 

1 2. In my view this statement has nothing to do with the use of C5a antagonists in 
osteoarthritis. This passage is referring to the effects seen using a C5a antagonist in 
the model of rheumatoid arthritis used in Woodruff. As I have explained previously 
the models of rheumatoid arthritis and osteoarthritis are quite dissimilar and as such 
results obtained in the model of one disease can not be extrapolated to the other 
disease. 

1 3 . In my opinion the paragraph bridging pages 2483 and 2484 of Woodruff has little or 
nothing to do with osteoarthritis. In this regard I note that with the possible 
exception of the first sentence the remainder of the paragraph relates to rheumatoid 
arthritis. Copies of reference 1 7 & 34 referred to in this paragraph are attached as 
Exhibits "B" and "C respectively. Both of these references are directed to 
rheumatoid arthritis and provide no information regarding osteoarthritis. 

14. The emphasis on rheumatoid arthritis in this paragraph is not surprising as this is the 
thrust of the entire paper. In my opinion the fleeting reference to osteoarthritis in the 
paragraph bridging pages 2483 and 2484 would not have provided a person of 
ordinary skill in the field of treatment of arthritis with any information regarding the 
possible use of a C5a antagonist in the treatment of osteoarthritis. I believe that it is 
likely the person of ordinary skill would have simply ignored the reference to 
osteoarthritis as the paper does not provide any information regarding treatment of 
osteoarthritis or seen it is an error due to the mistaken reference to chondrocyte 
proteoglycan synthesis activity. In this regard it is possible that the reference to 
"osteoarthritis" should have been "rheumatoid arthritis" as this would clearly fit with 

Ric Day Second Declaration doc 



Application No.: 10/531,560 



5 



Docket No.: 36672.6 



the remainder of the manuscript and the statement regarding chondrocyte 
proteoglycan synthesis activity. 

15. In any case, given that the models for rheumatoid arthritis and osteoarthritis are 

different and that IL-1 induces cartilage destruction and the underlying mechanisms 
involved in IL-1 production in rheumatoid arthritis and osteoarthritis are believed to 
be different, I would not expect that a drug which reduces the degree of structural 
pathology in a model of rheumatoid arthritis to be effective in moderating structural 
changes in osteoarthritis. Accordingly, I would not expect that just because the C5a 
receptor antagonist AcF-[OPdChaWR] was shown by Woodruff to reduce the 
structural pathology in the joint of a rat model of rheumatoid arthritis, that it would 
be similarly effective in treating the chronic joint degeneration associated with 
osteoarthritis. 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true, and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 1 8 of the United States Code, and that 
such willful false statements may jeopardize the validity of the application, any patent issuing 
thereon, or any patent to which this verified statement is directed. 

Dated: 
2 June 2009 

[Day, Month, Year] 
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Drug Treatment for Rheumatoid Arthritis 



T. Langenegger, MD; and B.A. Michel, MD 



lUti 



The genera! goals of drug treatment for patients 
with rheumatoid arthritis are to reduce morbid- 
ity and mortality. Because rheumatoid arthritis 
is a potentially devastating disease, a more ag- 
gressive treatment approach has emerged in the 
last decade. The modern treatment pyramid 
consists of nonsteroidal antiinflammatory drugs 
and glucocorticoids for symptomatic relief, and 
disease modifying antirheumatic drugs for re- 
ducing disease activity in the short term and 
joint damage in the long term. There is increas- 
ing evidence that a reduction of disease activity 
by disease modifying antirheumatic drugs alters 
the course of rheumatoid arthritis and that pa- 
tients benefit from early installation of these 
compounds. The major problem with disease 
modifying antirheumatic drugs is their low effi- 
cacy to toxicity ratio, leading to marked reduc- 
tion of the Length of time a patient is taking a 
given drug, The new treatment strategies, in- 
cluding combination regimens and new drugs 
that are being investigated, promise better effi- 
cacy and tolerance in the near future. A step in 
this direction is the development of biologic 
agents targeting specific mechanisms in the im- 
mune response. Early results in clinical trials 
with antitumor necrosis factor-alpha mono- 
clonal antibodies are encouraging. 



From the Department of Rheumatology, University Hos- 
pital Zurich, Switzerland. 

Reprint requests to T. Langenegger, MD, Department of 
Rheumatology, University Hospital Zurich, Gloriastrasse 
25, 8091 Zurich, Switzerland. 



List of Abbreviations Used 

COX cyclooxygenase 

COX-1 cyclooxygenase 1 

COX-2 cyclooxygenase 2 

IL interleukin 

TGF-P transforming growth factor beta 

TNF-a tumor necrosis factor alpha 



Rheumatoid arthritis is an autoimmune disor- 
der of unknown etiology characterized by sym- 
metric, erosive synovitis and possible multisys- 
tem involvement. 29 The prevalence of this 
disease in the Western world is 1% 29 Because 
there is no known cure for patients with rheu- 
matoid arthritis and sustained spontaneous re- 
mission is rare (< 109&), 26 most patients have a 
chronic fluctuating disease course that if left un- 
treated, results in progressive joint destruction, 
deformity, disability, and premature death. 25 * 29 

One study showed that patients with active, 
polyarticular, rheumatoid factor positive rheu- 
matoid arthritis have a greater than 70% prob- 
ability of having joint damage or erosions de- 
velop within 2 years of the onset of disease. 19 
Therefore, early initiation of adequate treat- 
ment is the hallmark of treating patients with 
rheumatoid arthritis. 15 

The goals of treatment are to control disease 
activity, to reduce the probability of irreversible 
joint damage, to alleviate pain, to maintain 
function for essential activities of daily living 
and work, and to maximize quality of life. 55 Be- 
sides physical and occupational therapy, or- 
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thopaedic surgery, social work and health edu- 
cation, the most important pait in this interdis- 
ciplinary care approach remains drug treatment. 

The three major classes of drugs used in the 
treatment of patients with rheumatoid arthritis 
are the nonsteroidal antiinflammatory drugs, 
the glucocorticosteroids, and the disease mod- 
ifying antirheumatic drugs. The authors will 
describe the actual aspects of these drug 
classes in the treatment of patients with rheu- 
matoid arthritis, and discuss future therapeutic 
modalities, 

NONSTEROIDAL 
ANTIINFLAMMATORY DRUGS 

Nonsteroidal antiinflammatory drugs are the 
principal pharmacologic agents for symptom 
relief in patients with rheumatoid arthritis. 
They act by inhibition of the enzyme COX, 
which is responsible for the production of the 
biologically active prostaglandins and throm- 
boxanes from arachidonic acid. 60 In patients 
with early stage of rheumatoid arthritis non- 
steroidal antiinflammatory drugs are effective 
in abolishing the symptoms (pain, stiffness) 
and signs (swelling) of acute joint inflamma- 
tion. However, this is a symptomatic benefit 
only; the inhibition of COX is not associated 
with disease modifying activity, and the use of 
nonsteroidal antiinflammatory drugs may re- 
sult in a delay of more definitive therapy. 

The enzyme COX recently has been shown 
to have two distinct forms termed isoenzymes. 38 
Cyclooxygenase-1 is responsible for the pro- 
duction of prostaglandins that are gastroprotec- 
tive, maintain renal perfusion, and regulate 
platelet aggregation. Cyclooxygenase-2 pro- 
duces prostaglandins found at sites of tissue 
inflammation. The antiinflammatory effect 
therefore is attributable to inhibition of 
COX-2, The traditional nonsteroidal antiin- 
flammatory drugs have different selectivity to 
COX-1 and -2, which explains in part the dif- 
ferent toxicity profiles. More COX-2 selec- 
tive nonsteroidal antiinflammatory drugs, for 
example meloxicam and nabumetone, seem to 
show less gastrointestinal and platelet side ef- 



fects. 44 - 64 The new highly selective COX-2 in- 
hibitors celecoxib and rofecoxib showed in 
randomized controlled trials clinical efficacy 
similar to that of conventional nonsteroidal an- 
tiinflammatory drugs, but had far less gas- 
trointestinal side effects and had no adverse 
effects on platelet function. 10 - 2I « 51 

As most patients with rheumatoid arthritis 
still are using the traditional nonsteroidal anti- 
inflammatory drugs, a major issue is adverse 
side effects. Although nonsteroidal antiin- 
flammatory drugs generally are well tolerated, 
they are associated with a spectrum of poten- 
tial clinical toxicities, which varies between 
the different compounds. None are completely 
safe, 34 ' 52 The major adverse events of non- 
steroidal antiinflammatory drugs occur in the 
gastrointestinal tract, central nervous system, 
hematopoetic system, kidney, skin, liver, and 
on blood pressure. 48 

Gastrointestinal toxicity is clinically the 
most important side effect with an annual in- 
cidence of ulcers, bleeding, and perforation of 
1 % to 2% in patients with rheumatoid arthritis 
who use long term nonsteroidal antiinflamma- 
tory drugs. 50 Risk factors of these adverse 
events are older age, previous ulcers or bleed- 
ing, concomitant use of glucocorticosteroids 
and cardiovascular disease. 20 - 50 Prevention 
with misoprostol 50 or omeprazole 27 is effec- 
tive in this high risk population. The better op- 
tion in the future seems to be the new highly 
selective COX-2 inhibitors, celecoxib and ro- 
fecoxib, in patients who are at risk of having 
adverse events. Another major concern is 
nephrotoxicity. Besides interstitial nephritis, 
nephrotic syndrome, and end stage renal dis- 
ease that occur rarely, 41,49 the most common 
side effect is a decrease in renal function, 
which is caused by a reduction in renal blood 
flow. Patients with impaired renal function, 
hypovolemia, and congestive heart failure are 
at risk. The role of the highly selective COX-2 
inhibitors on kidney function is not yet clear. 
In clinical trials adverse renal effects in pa- 
tients taking selective COX-2 inhibitors were 
similar to the adverse effects in patients who 
were taking conventional nonsteroidal antiin- 
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and 



flammatory drugs. l0 ' 21 ' 51 The explanation 
seems to be the expression of COX-2 in the 
macula densa of the kidneys, and that the reg- 
ulation of perfusion in the kidney is COX-1 
and COX-2 dependent. 30 Hepatic injury with 
elevated liver enzymes is rare, reversible, and 
seldom fatal. 46 

GLUCOCORTICOSTEROIDS 

Glucocorticosteroid use is one of the most im- 
portant and controversial subjects in the treat- 
ment of patients with rheumatoid arthritis. The 
dramatic antiinflammatory effect of glucocor- 
ticosteroids first was described in treating pa- 
tients with rheumatoid arthritis. 28 Although 
many major issues of glucocorticosteroid 
treatment remain unresolved, its local (intraar- 
ticular) and systemic use are a prominent com- 
ponent of rheumatologic practice because of 
the unsurpassed short term efficacy of these 
powerful drugs. 7 

Intraarticular use of glucocorticosteroids 
is an effective treatment of monoarticular or 
oligoarticular, otherwise difficult to control, 
synovitis. 23 ' 35 There seems to be no increase in 
the rate of joint replacements in patients with 
frequently injected joints. 45 A period of joint 
rest after injection seems to be useful in ex- 
tending the efficacy of glucocorticosteroids. 11 
Adverse effects of intraarticular glucocorti- 
costeroid injections are rare and include 
infections (approximately 1:30,000), tendon 
ruptures, avascular necrosis, steroid crystal 
synovitis and allergic reactions. Adverse ef- 
fects with frequent injections include hyper- 
cortisolism and osteoporosis attributable to the 
systemic effects of the steroid compound. 23 

The systemic application of glucocortico- 
steroids is more controversial, especially in 
the long term use. Short term use in dosages as 
much as 20 mg of prednisone for the treatment 
of rheumatoid arthritis flareups, 7 low dose 
prednisolone (7.5 mg) in patients with early 
stages rheumatoid arthritis for as many as 2 
years, 31 induction of remission with high dose 
prednisone in combination with disease mod- 
ifying antirheumatic drugs (methotrexate and 



sulfasalazine) in patients with early stages of 
rheumatoid arthritis, and intravenous pulse 
prednisolone in refractory disease all have 
proven to be beneficial. 5 

Long term use of glucocorticosteroids is 
associated with major adverse events in a dose 
dependent manner. Although some studies 3 1 - 43 
have shown the relative safety of long term low 
dose glucocorticosteroids (7.5 mg prednisone 
or less) other studies highlight the cumulative ■ 
toxicity that leads to osteoporosis, infections, \ 
peptic ulcers (in combination with non- : 
steroidal antiinflammatory drugs), arterioscle- \ 
rosis, poorer outcome, and a shortened lifespan | 
in patients with rheumatoid arthritis. 40 * 42 ] 

If long term use of glucocorticosteroids is 
inevitable, osteoporosis prophylaxis is recom- i 
mended by the American College of Rheuma- j 
tology. 4 Preventive regimens include calcium j 
and vitamin D, 9 although for therapy bisphos- | 
phonates such as cyclic etidronate 2 or alen- | 
dronate 47 are considered. j 

DISEASE MODIFYING | 
ANTIRHEUMATIC DRUGS J 

Disease modifying antirheumatic drugs, also J 

called slow acting antirheumatic drugs or dis- | 

ease controlling antirheumatic therapeutics, 14 ] 

are substances that alter the disease course and | 

lessen the radiologic damage. Although these | 

drugs decrease disease activity and joint de- j 

struction in the short term, their beneficial ■] 

long terra effect is controversial. Only re- j 

cently, epidemiologic data showed an associa- ] 

tion between consistent use of disease modi- } 

fying antirheumatic drugs and improvement in ; 
long term functional outcome. 1 - 18 

Inflammation in patients with rheumatoid J 

arthritis seems greatest at the onset of disease, \ 

with a maximal number of swollen joints at j 

this time and a high probability of the patient \ 

having joint damage or erosions develop : 

within 2 years of disease onset. 20 Other factors j 
supporting the early use of disease modifying 
antirheumatic drugs include the natural sus- 
tained remission rate is low (< 10%) 26 and the 
nonsteroidal antiinflammatory drugs and glu- 
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cocorticosteroids do not seem to alter the nat- 
ural course of the disease. Early and sustained 
use of disease modifying antirheumatic drugs 
is important. The concept of early intervention 
has been found to be beneficial in recent clin- 
ical trials 5 - 59 and was expressed formally in the 
guidelines of the American College of Rheu- 
matology. 33 

Table 1 gives an overview of the available 
disease modifying antirheumatic drugs with 
their recommended dosage and major side ef- 
fects. 

Sulfasalazine and the antimalarial drug hy- 
droxychloroquine are among the first line ther- 
apies given to patients with mild to moderate 
rheumatoid arthritis. Their action is associated 
with low toxicity and they can be combined 
safely with other disease modifying antirheu- 
matic drugs. 17 ' 39 Methotrexate and parenteral 
gold are the first line drugs given to patients 
with moderate to severe disease. Peroral gold is 
used rarely in Europe because of its disappoint- 
ing efficacy and frequent side effect of diarrhea. 

Azathioprine is used to treat patients with 
moderate to severe rheumatoid arthritis when 
the other first line drugs have failed or when 
there is severe extraarticular disease. Al- 
though several studies 24 * 65 have shown peni- 
cillamine to be an effective drug, it is not used 
routinely because of its slow onset of action 
and its high frequency of side effects. Despite 
studies 57 - 68 showing the clinical effectiveness 
of cyclosporin, its costs and potential of irre- 
versible renal toxicity have limited its use in 
patients with severe, refractory disease or in 
combination with methotrexate. 58 

The alkylating drug cyclophosphamide is 
highly effective for treating patients with rheu- 
matoid arthritis, but has an unacceptable high 
toxicity profile (oncogenicity, bladder hemor- 
rhage, bone marrow depression, infertility). Its 
use is limited to patients with severe extraar- 
ticular disease (vasculitis, severe eye disease). 

All the slow acting agents currently in clin- 
ical use have been shown, by short term 
placebo controlled randomized trials, to be 
more effective than placebo or equally effec- 



tive to another disease modifying agent re- 
garding inflammatory parameters and func- 
tional assessment scales. In long term use the 
two main problems are the relevant side ef- 
fects (toxicity) and the failure to reduce dis- 
ease activity under a level where additional 
joint destruction is unlikely (efficacy). 13 This 
relatively low efficacy to toxicity ratio of the 
available disease modifying antirheumatic 
drugs is the main reason that fe of the patients 
take any given drug less than 2 years, except 
for methotrexate, which is taken continuously 
for more than 4 years on average. 3 - 12 - 66 

Because of problems with efficacy and tox- 
icity associated with the use of the available 
disease modifying antirheumatic drugs given 
in single drug regimens new treatment strate- 
gies (combination therapies) and new drugs 
have emerged in the last years. 

Combination Therapy 

Combination therapy of rheumatoid arthritis 
has been one of the major topics in rheumatol- 
ogy in the last decade. Comprehensive reviews 
of this topic have been published by Borigini 
and Paulus 6 and Verhoeven et al. 61 

The rationale for combining drugs comes 
from the experience with combined drugs as 
used in oncology. Combination therapy has 
been used successfully in oncology with far 
better results in terms of efficacy and toxicity 
when treating patients with lymphoprolifera- 
tive disease with multiple drug regimens. The 
theoretical arguments for combining disease 
modifying antirheumatic drugs in rheumatoid 
arthritis are the modes of action and the phar- 
macodynamics of the known disease modify- 
ing antirheumatic drugs differ; additive or even 
synergistic effects theoretically can be ex- 
pected; combination therapies may allow for 
lower doses of individual drugs. Toxicity for 
individual drugs may be less severe. However, 
additive toxicity may be a problem; time delay 
can be avoided with combination regimens 
compared with trying single disease modifying 
antirheumatic drugs sequentially until an ef- 
fective drug is found. Because of this delay 
considerable joint damage may occur; and ad- 
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dition of a second drug may prevent or delay 
the development of resistance to the first drug. 

Successful drug combination in terms of 
efficacy and toxicity has been seen for several 
combination regimens in controlled studies: 
methotrexate and chloroquine, 17 methotrexate 
and cyclosporin, 58 methotrexate and sulfa- 
salazine and prednisone, 5 parenteral gold and 
bucillamine (drug similar to penicillamine), 67 
and triple therapy of methotrexate, hydroxy- 
chloroquine and sulfasalazine. 39 In addition to 
the better efficacy in the combination regi- 
mens in these randomized, double blind, con- 
trolled trials there were no more adverse ef- 
fects in the patients receiving the combination 
regimens compared with those patients receiv- 
ing one drug. 

In the future, efforts are needed to deter- 
mine the best combinations of disease modi- 
fying antirheumatic drugs, their ideal dosage, 
and the best application regimens (continuous 
combination therapy, step up disease modify- 
ing antirheumatic drugs, intermittent combi- 
nation) to optimize the treatment of patients 
with rheumatoid arthritis. 

FUTURE THERAPEUTICS 

Because the goal of treating patients with 
rheumatoid arthritis, the induction of remis- 
sion, rarely is successful with traditional dis- 
ease modifying antirheumatic drugs, newer 
promising drugs are being investigated. 

Immunosuppressants 

Leflunomide inhibits pyrimidine synthesis 
and interferes with T and B cell function, and 
cytokine release and production. In random- 
ized controlled clinical trials 36 - 54 the new drug 
shows promising efficacy. 

Mycophenolate mofetil, a purine synthesis 
inhibitor, that is used widely in transplantation 
medicine, has been tested in more than 600 pa- 
tients with good response and tolerance. 22 

Additional clinical trials in single drug and 
combination drug regimens of these immuno- 
suppressants are ongoing in Europe and North 
America. 
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In recent years the steady increase in knowl- 
edge of mechanisms leading to tissue destruc- 
tion in patients with rheumatoid arthritis and 
the use of the latest biotechnology techniques 
allowed the development of vaccination ther- 
apy or of biologic agents interfering with cell 
surface antigens or modulating cytokines 
(Table 2). 8 ' 12 * 16 * 62 The main target of the cellu- 
lar approach are T cells, which play a central 
role in the immune mechanism of rheumatoid 
arthritis. The aim of these biologic agents is to 
antagonize proinflammatory cytokines such 
as IL-1, IL-2, IL-6 and TNF-ot or to stimulate 
or add protective cytokines such as IL-10, 
y-interferon and TGF-p. Most of these com- 
pounds are in early stages of experimental an- 
imal or patient research, 

Etanercept, the first available and ap- 
proved biologic compound showed promis- 
ing results in clinical controlled trials as 
monotherapy 37 or in combination with meth- 
otrexate, 63 



TABLE 2. New Strategies in 
Immunointervention With Biologic 
Agents In Rheumatoid Arthritis 



Strategy 


Intervention 


Vaccination 


T cells 




T cell receptor peptides 




HLA peptides 




antigens 


T cell modulation 


CO 4 mAb 




CD 5 mAb 




CD 7 mAb 




CD 7 mAb 




CDw 52 mAb 


Cytokine modulation 


TNF-a mAb 


soluble TNF-a receptor 




IL 1 receptor antagonist 




IL2mAb 




IL 6 mAb 




IL 10 




-y-interferon 




TGF-p 



TNF = tumor necrosis factor; IL= interleukin, mAb - mono- 
clonal antibody; TQF « transforming growth factor; HLA - 
human leucocyte antigen. 
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Antibiotics 

The use of antibiotics in treating patients with 
rheumatoid arthritis is not a new approach. 53 
In the last years, three double blind placebo 
controlled trials 32 * 40 ' 56 showed significant 
superiority of the tetracycline antibiotic 
minocycline over placebo, especially in pa- 
tients with early stages of rheumatoid arthri- 
tis. The mechanism of the positive effect on 
rheumatoid arthritis seems to be immuno- 
modulatory or antiinflammatory or both 
rather than antimicrobial. Chemically derived 
tetracyclines, devoid of antimicrobial activity, 
have proven to be efficacious as well. In the 
future the use of minocycline may be used 
more often in the treatment of patients with 
early rheumatoid arthritis who have a mild 
disease course, 
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